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INTRODUCTION
Mental illness presents a growing disease
burden, with worldwide prevalence esti-
mates between 18 and 36% (1). In the
USA, the prevalence of affective disorders
including unipolar depression and bipo-
lar disorder (BD) is around 20% (2, 3).
While psychotropic medications remain at
the front line of treatment for affective
disorders, a growing body of research evi-
dence strongly supports the role of exercise
in the treatment of these affective disor-
ders. Although remaining to be elucidated,
there are a number of potential mecha-
nisms by which exercise may be benefi-
cial including neurobiological (4, 5) and
pharmacological-like mechanisms (6). In
the present paper, we shall discuss recent
findings from systematic reviews and make
recommendations for structured exercise,
as distinct from unstructured or incidental
physical activity, in the treatment of both
depression and BD. This review also exam-
ines the role of exercise in the treatment
of post-natal depression (PND) since this
often transient but prevalent condition is
rarely examined.
EXERCISE FOR DEPRESSION
Three recent systematic reviews (7–9) con-
firm the potential benefit of exercise for
people with depression. Rethorst et al. (7)
reviewed 75 RCTs comparing exercise ver-
sus no treatment or wait-list control. Fifty-
eight of the 75 studies were included in
a meta-analysis, which showed a clinically
significant effect of exercise on depressive
symptoms (ES: −0.80, 95% CI −0.90 to
−0.67). More recently, Rimer et al. (8)
reported that both aerobic exercise and
muscle strengthening exercises are effec-
tive in reducing depressive symptoms with
resistance exercise (ES: −0.85, 95% CI
−1.85 to −0.15) or combined aerobic and
resistance exercise programs (ES: −0.82,
95% CI −1.39 to −0.25) showing larger
effect sizes, albeit with wide confidence
intervals. In further support of the role
of aerobic exercise in the treatment of
depressive symptoms, Robertson et al. (9)
also reported a significant, large effect (ES:
−0.86, 95% CI−1.12 to−0.61) of walking
on symptoms of depression.
In contrast, not all reviews support the
role of exercise in the treatment of depres-
sion. Krogh et al. (10) reported only lim-
ited benefit [Standardized Mean Difference
(SMD): −0.40, 95% CI −0.66 to −0.14)]
for exercise in a population diagnosed with
clinical depression. When only studies with
long-term follow-up data were analyzed,
this effect disappeared (SMD: −0.01, 95%
CI−0.28 to 0.26) suggesting no long-term
benefits of exercise for people with depres-
sion. More recently, Cooney et al. (11) con-
cluded that while exercise is more effective
in the treatment of depression compared
to no treatment (SMD: −0.62, 95% CI
−0.81 to−0.42), it is no more effective than
antidepressant medications (SMD: −0.11,
95% CI −0.34 to 0.12) or psychological
treatment (SMD: −0.03, 95% CI −0.32 to
0.26). When the analysis was limited to
high quality studies with long-term follow-
up, the positive effects of exercise were
markedly diminished.
Despite recent systematic reviews and
meta-analyses producing contrasting out-
comes, it would appear that exercise may
be as effective as other treatment strate-
gies and better than no intervention at
all. Importantly, people with mental ill-
ness, including those with depression, view
exercise as a valuable yet underutilized
treatment strategy, and this acceptance of
exercise treatment may lead to better long-
term adherence (12).
As far as we are aware, only three
reviews have examined the exercise pro-
gram variables (frequency, intensity, dura-
tion, and type of exercise) for the treatment
of depression (7, 13, 14). These are high-
lighted in Table 1. The most recent of
these reviews examined exercise program
variables from studies reporting positive
mental health outcomes for people with
depression. Stanton and Reaburn (14)
reported that supervised aerobic exercise,
performed in either group or individual
formats, undertaken 3–4 days per week,
at low to moderate or self-selected inten-
sity, for 30–40 min per session for at least
9 weeks, is likely to provide positive ben-
efits in the treatment of depression. This
is not substantially different to the exer-
cise recommendations for healthy popula-
tions (15). Therefore, clinicians should be
confident that public health exercise guide-
lines represent an excellent starting point
when prescribing exercise for people with
depression.
EXERCISE FOR POST-NATAL
DEPRESSION
Two recent reviews offer support for exer-
cise in the treatment of PND (16, 17). Lewis
et al. (16) reviewed nine studies, including
four 12-week RCTs investigating the effect
of exercise on PND. Three of the four RCTs
reported an improvement in PND symp-
toms (18–20) and one reported no effect of
exercise (21).
Most recently, Blamey et al. (17)
reported a moderate (SMD: 0·73, 95%
CI 0.35–1.11) but not clinically signifi-
cant (<4 points on Edinburgh PND Scale)
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Table 1 | Summary of exercise prescription guidelines.
Author Frequency
(per week)
Intensity Session duration Mode of exercise
DEPRESSION
Rethorst et al. (7) 3 Not reported 45–60min Not reported
Perraton et al. (13) 3 60–80% HRmax 30min Individualized according
to preference
Stanton and Reaburn (14) 3–4 Low-moderate or
patient preferred
30–40min Any aerobic activity
HEALTHY POPULATIONS
Garber et al. (15) ≥5 Moderate Min 30min/session or ≥150min/week Individualized according
to preference≥3 Vigorous Min 20min/session or ≥75min/week
Or a combination to achieve ≥500–1000 kCal/week
POST-NATAL DEPRESSION
Lewis and Kennedy (16) 3 Moderate 40min Pram-walking
BIPOLAR DISORDERS
Alsuwaidan and McIntyre (29) 5–7 Moderate 30min Not reported
effect of exercise in the treatment of PND.
The authors also reported that structured
exercise classes were more effective than
tailored advice. However, the high risk of
bias, poor reporting of data, and substantial
study heterogeneity limits the interpreta-
tion of these findings.
Not all reviews support the effective-
ness of exercise in the treatment of PND.
Daley et al. (22) reviewed five RCTs com-
paring exercise of any type, with any
other treatment, or no treatment and
reported no significant effect of exercise
as a stand-alone intervention, compared to
no exercise in women with PND (SMD:
−0.42, 95% CI −0.90 to 0.05). How-
ever, based on the limited available evi-
dence, exercise appears to be beneficial
in the treatment of PND (23) and has
been included in clinical practice guide-
lines for the treatment of PND (24).
However, this recommendation is based
on two small, low quality trials (18,
19) and does not offer detailed guidance
on exercise prescription. Possibly due to
the lack of high quality RCTs and the
significant heterogeneity in intervention
design, no systematic reviews have exam-
ined the exercise program variables for
the treatment of PND. From the review
of Lewis et al. (16), a 12-week program
of pram-walking including social support
may be valuable for the treatment of
PND as outlined in Table 1. Until more
high quality RCTs are conducted to exam-
ine the appropriate program variables for
exercise in the treatment of PND, the
recommendations of Stanton and Reaburn
(14), or the exercise program variables
used for healthy populations, might be
considered valuable.
EXERCISE FOR BIPOLAR DISORDER
Compared to other affective disorders such
as depression, there is considerably less
research examining the effect of exer-
cise in the treatment of BD. However,
from the findings of studies undertaken
to date, it would appear that exercise
may reduce both depression and anxiety
(25), improve acute wellbeing (26), and
reduce stress (25, 27) in people with BD.
As with other studies of exercise in the
treatment of mental illness, the limited
number of studies on exercise interven-
tion and BD are typically underpowered,
have poor adherence and poor reporting
of program variables. This makes replica-
tion and interpretation of study outcomes
difficult.
To our knowledge, only one systematic
review has been conducted on the effect of
physical activity and exercise in people with
BD (28). From the six studies included,
the authors concluded that, while exercise
may be feasible, more research is necessary
before recommendations can be made for
appropriate exercise prescription in indi-
viduals with BD. In a review of the neu-
robiological correlates to BD, Alsuwaidan
and McIntyre (29) concluded that a pro-
gram of exercise consistent with the public
health dose of 30 min of moderate inten-
sity exercise on most days of the week
may be effective for individuals with BD
(see Table 1). This recommendation was
based on the findings from both animal and
human studies, which show exercise may
mediate the neurobiological dysfunction
seen in people with BD.
Despite the research limitations, people
with BD report that exercise assists with
managing symptoms, except during peri-
ods of mania or severe depression (30).
Experiences from people with BD sug-
gest a need for flexibility to tailor exer-
cise to the mood state (e.g., more rhyth-
mic exercise during periods of mania)
since exercise may exacerbate manic symp-
toms or result in injury due to over-
exertion (30). A more recent study (31)
has confirmed these views, showing lower
levels of exercise were associated with
higher levels of depression, while higher
levels of exercise were associated with
more symptoms of mania. Supervised indi-
vidualized exercise delivered by experi-
enced exercise specialists may minimize
the risk of adverse events during these
times.
LIMITATIONS ASSOCIATED WITH
INTERPRETATION OF THE LITERATURE
A number of systematic reviews and
meta-analyses have highlighted significant
methodological weaknesses in many of
the previously published studies includ-
ing a lack of blinding to treatment, lack
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of blinding of assessors, poor reporting
of program variables, inconsistent use of
assessment tools and high dropout (10, 32).
More specifically, questions arise regarding
the lack of comparison groups (7), lack
of long-term data (10), significant hetero-
geneity (8, 16), and low sample sizes (9,
16). These limitations should be considered
when interpreting the outcomes of sys-
tematic reviews and meta-analyses. Impor-
tantly, future studies should ensure these
limitations are addressed in the design,
implementation, and analysis of exercise
interventions for people with affective dis-
orders.
RESEARCH TO PRACTICE
At present, the findings from systematic
reviews reporting the effect of exercise
on depression, PND and BD are some-
what conflicting. However, from the avail-
able evidence, exercise prescription based
on current public health recommendations
(15), the reviews of Lewis et al. (16), and
Alsuwaidan and McIntyre (29), or the rec-
ommendations for people with depression
(14), are likely to offer positive benefits with
few adverse events.
In summary, supervised, individual, or
group cardiovascular exercise, performed
at low to moderate or self-selected inten-
sity, for 30–40 min per session, with three
to four sessions per week, over at least
9–12 weeks, is likely to be beneficial for
people with affective disorders. The mode
of cardiovascular exercise should be indi-
vidualized according preference and access
to resources. Walking or cycle exercise,
pram-walking or other supervised group
or individual cardiovascular exercise, is
likely to be effective. The unique states of
hypo- and hyper-mania should be consid-
ered when prescribing exercise for people
with BD. It is our conclusion and rec-
ommendation that for effective exercise
prescription, interdisciplinary care teams,
comprising accredited exercise physiolo-
gists, physical therapists, mental health
nurses, case managers, psychologists, and
psychiatrists should strive to implement
these guidelines to improve the mental
and physical health of this vulnerable
population.
REFERENCES
1. Kessler RC, Aguilar-Gaxiola S, Alonso J, Chat-
terji S, Lee S, Ormel J, et al. The global burden
of mental disorders: an update from the WHO
World Mental Health (WMH) surveys. Epi-
demiol Psichiatr Soc (2009) 18:23–33. doi:10.1017/
S1121189X00001421
2. Mann R, Gilbody S, Adamson J. Prevalence
and incidence of postnatal depression: what can
systematic reviews tell us? Arch Womens Ment
Health (2010) 13:295–305. doi:10.1007/s00737-
010-0162-6
3. Kessler RC, Petukhova M, Sampson NA, Zaslavsky
AM, Wittchen HU. Twelve-month and lifetime
prevalence and lifetime morbid risk of anxiety and
mood disorders in the United States. Int J Methods
Psychiatr Res (2012) 21:169–84. doi:10.1002/mpr.
1359
4. Helmich I, Latini A, Sigwalt A, Carta MG,
Machado S, Velasques B, et al. Neurobiologi-
cal alterations induced by exercise and their
impact on depressive disorders. Clin Pract Epi-
demiol Ment Health (2010) 6:115–25. doi:10.2174/
1745017901006010115
5. Sylvia LG, Ametrano RM, Nierenberg AA. Exercise
treatment for bipolar disorder: potential mech-
anisms of action mediated through increased
neurogenesis and decreased allostatic load. Psy-
chother Psychosom (2010) 79:87–96. doi:10.1159/
000270916
6. Vina J, Sanchis-Gomar F, Martinez-Bello V,
Gomez-Cabrera MC. Exercise acts as a drug; the
pharmacological benefits of exercise. Br J Phar-
macol (2012) 167:1–12. doi:10.1111/j.1476-5381.
2012.01970.x
7. Rethorst CD, Wipfli BM, Landers DM. The anti-
depressive effects of exercise: a meta-analysis of
randomized trials. Sports Med (2009) 39:491–511.
doi:10.2165/00007256-200939060-00004
8. Rimer J, Dwan K, Lawlor DA, Greig Car-
olyn A, McMurdo M, Morley W, et al. Exer-
cise for depression. Cochrane Database Syst
Rev (2012) 7:CD004366. doi:10.1002/14651858.
CD004366.pub5
9. Robertson R, Robertson A, Jepson R, Maxwell
M. Walking for depression or depressive symp-
toms: a systematic review and meta-analysis. Ment
Health Phys Act (2012) 5:66–75. doi:10.1016/j.
mhpa.2012.03.002
10. Krogh J, Nordentoft M, Sterne JA, Lawlor DA.
The effect of exercise in clinically depressed adults:
systematic review and meta-analysis of random-
ized controlled trials. J Clin Psychiatry (2011)
72:529–38. doi:10.4088/JCP.08r04913blu
11. Cooney GM, Dwan K, Greig CA, Lawlor DA,
Rimer J, Waugh FR, et al. Exercise for depression.
Cochrane Database Syst Rev (2013) 9:CD004366.
doi:10.1002/14651858.CD004366.pub6
12. Searle A, Calnan M, Lewis G, Campbell J, Taylor
A, Turner K. Patients’ views of physical activity
as treatment for depression: a qualitative study.
Br J Gen Pract (2011) 61:149–56. doi:10.3399/
bjgp11X567054
13. Perraton LG, Kumar S, Machotka Z. Exercise para-
meters in the treatment of clinical depression: a
systematic review of randomized controlled trials.
J Eval Clin Pract (2010) 16:597–604. doi:10.1111/
j.1365-2753.2009.01188.x
14. Stanton R, Reaburn P. Exercise and the treatment
of depression: a review of the exercise program
variables. J Sci Med Sport (2014) 17:117–82. doi:
10.1016/j.jsams.2013.03.010
15. Garber CE, Blissmer B, Deschenes MR, Franklin
BA, Lamonte MJ, Lee I-M, et al. Quantity and
quality of exercise for developing and maintaining
cardiorespiratory, musculoskeletal, and
neuromotor fitness in apparently healthy
adults: guidance for prescribing exercise.
Med Sci Sports Exerc (2011) 43:1334–59.
doi:10.1249/MSS.0b013e318213fefb
16. Lewis BA, Kennedy BF. Effects of exercise on
depression during pregnancy and postpartum: a
review. Am J Lifestyle Med (2011) 5:370–8. doi:10.
1177/1559827610392891
17. Blamey RV, Daley AJ, Jolly K. Exercise for postnatal
psychological outcomes: a systematic review and
meta-analysis. Lancet (2012) 380(Suppl 3):S25.
doi:10.1002/14651858.CD004366.pub6
18. Armstrong K, Edwards H. The effects of exercise
and social support on mothers reporting depres-
sive symptoms: a pilot randomized controlled trial.
Int J Ment Health Nurs (2003) 12:130–8. doi:10.
1046/j.1440-0979.2003.00229.x
19. Armstrong K, Edwards H. The effectiveness of
a pram-walking exercise programme in reducing
depressive symptomatology for postnatal women.
Int J Nurs Pract (2004) 10:177–94. doi:10.1111/j.
1440-172X.2004.00478.x
20. Heh SS, Huang LH, Ho SM, Fu YY, Wang LL. Effec-
tiveness of an exercise support program in reduc-
ing the severity of postnatal depression in Tai-
wanese women.Birth (2008) 35:60–5. doi:10.1111/
j.1523-536X.2007.00192.x
21. Daley AJ, Winter H, Grimmett C, McGuinness
M, McManus R, MacArthur C. Feasibility of an
exercise intervention for women with postnatal
depression: a pilot randomised controlled trial.
Br J Gen Pract (2008) 58:178–83. doi:10.3399/
bjgp08X277195
22. Daley AJ, Jolly K, MacArthur C. The effective-
ness of exercise in the management of post-natal
depression: systematic review and meta-analysis.
Fam Pract (2009) 26:154–62. doi:10.1093/fampra/
cmn101
23. Daley AJ, MacArthur C, Winter H. The role
of exercise in treating postpartum depression:
a review of the literature. J Midwifery Womens
Health (2007) 51:56–62. doi:10.1016/j.jmwh.2006.
08.017
24. National Institute for Clinical Excellence. Ante-
natal and Post Natal Health. The NICE Guide-
line on Clinical Management and Service Guidance.
London: National Institute for Clinical Excellence
(2007).
25. Ng F, Dodd S, Berk M. The effects of physical
activity in the acute treatment of bipolar disorder:
a pilot study. J Affect Disord (2007) 101:259–62.
doi:10.1016/j.jad.2006.11.014
26. Hays AE, Goss FF, Aaron DF, Abt K, Friedman
E, Gallagher M, et al. Hormonal and perceptual
changes in bipolar subjects after acute aerobic
exercise. Med Sci Sports Exerc (2008) 40(5):S17.
doi:10.1249/01.mss.0000321518.49773.7e
27. Edenfield TM. Exercise and mood: exploring the
role of exercise in regulating stress reactivity in
bipolar disorder. Diss Abstr Int B Sci Eng (2008)
68:5566.
28. Wright KA, Everson-Hock ES, Taylor AH.
The effects of physical activity on physical and
mental health among individuals with bipolar
disorder: a systematic review. Ment Health
www.frontiersin.org May 2014 | Volume 5 | Article 46 | 3
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Stanton et al. Exercise and affective disorders
Phys Act (2009) 2:86–94. doi:10.1016/j.mhpa.
2009.09.001
29. Alsuwaidan MT, McIntyre RS. A neurobiological
rationale for exercise in the treatment of bipo-
lar disorder. Mood Anxiety Disord Rounds (2009)
1:1–6.
30. Wright K, Armstrong T, Taylor A, Dean S. It’s a
double edged sword: a qualitative analysis of the
experiences of exercise amongst people with Bipo-
lar Disorder. J Affect Disord (2012) 136:634–42.
doi:10.1016/j.jad.2011.10.017
31. Sylvia LG, Friedman ES, Kocsis JH, Bernstein EE,
Brody BD, Kinrys G, et al. Association of exercise
with quality of life and mood symptoms in a com-
parative effectiveness study of bipolar disorder. J
Affect Disord (2013) 151:722–7. doi:10.1016/j.jad.
2013.07.031
32. Daley AJ. Exercise and depression: a review
of reviews. J Clin Psychol Med Settings (2008)
15:140–7. doi:10.1007/s10880-008-9105-z
Conflict of Interest Statement: The authors declare
that the research was conducted in the absence of any
commercial or financial relationships that could be
construed as a potential conflict of interest.
Received: 13 April 2014; accepted: 22 April 2014; pub-
lished online: 06 May 2014.
Citation: Stanton R, Happell B, Hayman M and
Reaburn P (2014) Exercise interventions for the
treatment of affective disorders – research to practice.
Front. Psychiatry 5:46. doi: 10.3389/fpsyt.2014.00046
This article was submitted toAffectiveDisorders and Psy-
chosomatic Research, a section of the journal Frontiers in
Psychiatry.
Copyright © 2014 Stanton, Happell, Hayman and
Reaburn. This is an open-access article distributed under
the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other
forums is permitted, provided the original author(s) or
licensor are credited and that the original publication
in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduc-
tion is permitted which does not comply with these
terms.
Frontiers in Psychiatry | Affective Disorders and Psychosomatic Research May 2014 | Volume 5 | Article 46 | 4
